ABSTRACT: This study was aimed at evaluating and estimating the shear strength properties of nailed wood connection damaged by decay. Steel and stainless steel nails were driven into specimens, then the specimens were decayed by the compulsion method using cultured brown rot fungi (Fomitopsis palustris). The Pilodyn's penetration depth and the embedding strength were measured to estimate the shear strength of nailed connection damaged by decay. The single face shear tests were conducted to investigate relationships between Pilodyn penetration depth and shear strength. It was found that the stainless steel nails resulted in slightly decreased yield load with increasing penetration depth. However, the steel nails showed an opposite tendency due to rust. The deeper the penetration depth caused the lower the embedding strength.
INTRODUCTION 123
Currently, various studies wooden houses are carried out regarding durability in Japan. It is important to establish the methods for evaluating the surviving strength of structural members and joints to ensure the safety of a wooden structure over time and to decide if the members and joints should be repaired and replaced. Even in the case of non-destructively evaluation method using existing diagnostic equipment, data obtained is still insufficient. In this study, the single face shear joint tests for steel and stainless steel nails driven into the decayed wood were carried out and measured the penetration depth using Pilodyn about the same specimens. After shear tests, some specimen are separated to cut damaged part and nondamaged part, and the embedding strength and the penetration depth were measured to estimate the shear strength. 
EXPERIMENTAL METHOD

SPECIMENS
The wood used in the test was Japanese cedar (Sugi). The dimensions of a specimen were 50mm in width, 50mm in thickness and 250 mm in length.
COMPULSION DECAY METHOD
The specimens were decayed by the compulsion method using brown rot fungi (Fomitopsis palustris) [1] . At first, the fungi were inoculated in the central part of 250 mm length shown in Fig. 1 (Left) . The specimens experienced the forcible decay from four to eighteen weeks. 
MEASUREMENT OF DIAGNOSTIC EQUIPMENT
The penetration depth of a needle, moisture content and density of wood were measured using the non-destructive evaluation methods such as Pilodyn for penetration depth.
Control specimen
Decayed specimen
SINGLE FACE SHEAR TEST METHOD
Nailed wood specimens were prepared as shown Fig. 2 . The nails used in the specimens were steel nails (SS) in 45 mm length, 2.45 mm diameter and stainless steel nails (SUS) in 45 mm length, 2.3 mm diameter, respectively. Nails were driven in depth 42 mm into the heartwood surface and sapwood surface of a specimen. Thus one specimen had four nails. Shear tests were carried out using the tensile monotonic load via a 2000 kN universal testing machine with a 2 kN load cell.
EMBEDDING STRENGTH TEST METHOD
The central part and the edge part were cut from the specimen after the shear test as shown in Fig. 1 
(Right).
Embedding specimens were applied under the monotonic load in the parallel to the grain direction shown in Fig. 3 . The dimensions of a pin were 45.4 mm in length and 2.75 mm in diameter. The 100 kN universal testing machine was used. The load and the displacement between the cross head and the specimen were measured. Fig. 4 and Fig. 5 show relationship between penetration depth and yield load for single face shear tests with SS and SUS nailed connection, respectively. As for SUS, the yield load decreased slightly with increasing the penetration depth. However, SS ones showed an opposite tendency due to rust. Fig. 6 shows relationship between penetration depth and embedding strength. The larger the penetration depth, the lower the embedding strength.
RESULTS AND DISCUSSIONS
CONCLUSIONS
1) The stainless steel nails in slightly decreased yield load with increasing penetration depth.
2) The steel nails showed an opposite tendency due to rust.
3) The deeper the penetration depth caused the lower the embedding strength. From results and discussion, an estimation method will be conducted as shown in full paper. 
